In [1] , we showed that the 2-cohomology of the group SU(n, q)with coefficients in the standard module V l is generally zero. For SU(2, q), which is, of course, equal to SL(2, q2), the only exceptions occur at q 2 k with k _> 2; in unpublished work, McLaughlin has shown that the second cohomology group has dimension 1 over Fq2. For n > 2 and q > 3, the only possible exceptions are at n 3 with q 4 or 3 k and n 4 with q 4. In this paper, we prove that H2(SU(n, q), V) has dimension 1 over Fq2 in the first case and vanishes in the second. We also show that H2(SU(3, 3), V)is zero.
A.,,(A, V)= {dp" A x A --+ V[ dp(a, b) T(a (R) b b (R) a ) for some Te HomK (A (R) A, V)} and a and z range over the Galois group of K with a < z in some fixed ordering. The second decomposition is due to Landfizuri [4] , who proved a related, but more complicated, result for dimK A > 1. Suppose G is a finite group and V is KG-module for some field K of charac- Finally, we give a condition which can sometimes be used to show that a cocycle is not a coboundary. Let A be an abelian group and V a trivial Amodule. Let V be the free abelian group on the non-zero elements of V. Then if f Z"(A, V), we define Af: A" l by f(a,, a.)= E (sgn a)f(a,tl), If f is a coboundary, the terms of Af(a 1, a.) cancel in pairs and we see that Af=0. 2. In this section, we show that H2(SU(3, q), V) has dimension 1 over Fq2 when q 3k, k > 1, or We use the decompositions for Hom and Alt2 described in the first section, making the obvious identification of U/Z with K. If h H,(U/Z, (ea>) r, th2a/t) h(a), so h # 0 implies t2/t) 1 for all K Then tF--t2 must be an automorphism of K, but taking t 0, 1, this means
This leads to t 2-2t---2 (t--)2 0 for all K, which is absurd. We conclude that Hom (U/Z, (e)r 0. Looking at Ko, we see this implies q < 4, so assume q 4 where the condition reads t3t2t2= 1. Solving a congruence as above, we find that we can take t'= t 2 and t= t4, SO b(al, a2)= (a a a a)a for some a K.
We obtain a cocycle mapping onto this alternating form as follows. Choose an F2-basis for U/Z, say xl, xn, and define f2(x, x) to be b(xi, x) if < j and 0 otherwise. Then f2(al, a2)-fE(a2, al)= tk(al, a2) for all al, a2 e U/Z. Suppose we can find a cocycle f Z2(U/Z, VZ) projecting onto f2. Then and the cocycle condition gives alf2(a2, a3)= fifl(a2, a2, a3). Thus Take (p e Alt2 (U, W) , so Tdp(T-H , T-XH2 )= dp(H, H2) for all T L, H, H 2 U. From (1), with ah 1 and b 0, we get dp(A, kA) 0 for all k Ko. From (1) and (2), again taking a 1 and b 0, we get b(A, Proof. Since U acts trivially on W, this is really H,/(U, W) ). Suppose h Homro (U, W) and take 2 Ko, so We have so L has central elements acting fixed-point-free on Homro (U, W) and Hi(L, HOmKo (U, W))= 0.
Thus, H'(L, H'(U, W))= H'(L, H,(U, W)). Take f ZI(X, H,/(U, W)). Since the diagonal subgroup of L has order prime to 2, we can assume that f vanishes on the diagonal subgroup. Put Let z t2xt 2 and consider xz, which is in the same coset as t-lxty. We claim t-lxty has order 3. Since t2yt 
